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Abstract
Aims: This study aimed to assess the prevalence of women who entered antenatal care (ANC)
late and to identify factors related to the late entry to ANC in New South Wales (NSW) in 2004.
Methods: The NSW Midwives Data Collection contained data of 85,034 women who gave birth
in 2004. Data were downloaded using SAS and transferred to STATA 8.0. Entering ANC after 12
weeks of gestation was classified as late. The Andersen Health Seeking Behaviour Model was used
for selection and analyses of related factors. Regression and hierarchical analyses were used to
identify significant factors and their relative contributions to the variation of pregnancy duration at
entry to ANC.
Results: 41% of women commenced ANC after 12 weeks of gestation. Inequality existed between
groups of women with predisposing characteristics and enabling resources contributed more to
the variation in pregnancy duration at entry to ANC than needs. The groups of women with highest
risk were teenagers, migrants from developing countries, women living in Western Sydney,
Aboriginal and Torres Strait Islanders, women with three or more previous pregnancies and heavy
smokers. The high risk groups with largest number of women were migrants from developing
countries and women living in Western Sydney.
Conclusion: A large number of women in NSW entered ANC late in their pregnancies. Efforts to
increase early entry to ANC should be targeted on identified high risk groups of women.
Background
Pregnancy duration at entry to antenatal care in Australia
Early entry to antenatal care (ANC) is important for early
detection and treatment of adverse pregnancy related out-
comes. The World Health Organization (WHO) recom-
mends that pregnant women in developing countries
should seek ANC within the first 4 months of pregnancy
[1]. In developed countries such as the United Kingdom
and the United States, ANC is recommended within the
first 12 weeks of pregnancy [2,3].
The WHO recently recommended a reduction in the
number of ANC visits in developed countries because of
evidence suggesting that having fewer ANC visits does not
affect the outcomes of care, other than women's satisfac-
tion levels [4,5]. However, women are still advised to
attend ANC early and even earlier than previously recom-
mended. For example, the United State Public Health
Service Expert Panel on Prenatal Care recommends a first
visit in the first eight weeks of pregnancy and, ideally,
before conception in order to identify and treat health
conditions that could affect the foetus [6].
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Australia does not have a national guideline on ANC,
however a review of 80 local guidelines showed that 79%
of these guidelines are similar to the one from the United
Kingdom [7] which recommends first visit within 12
weeks. The New South Wales (NSW) Health Department
Midwives Data Collection (MDC) uses the cut off point of
20 weeks for classifying late ANC. This cut off point is later
than all recommendations for developing countries [1],
developed countries [2,3] and the majority of other states
in Australia [7,8].
A majority of pregnant women in Australia enter ANC
early but a significant number of women do not do so.
Twenty percent of pregnant women in Victoria in 1997–
1998 had first visit after three months [8] and 13% of
women in NSW in 1998 attended ANC after 20 weeks of
gestation [9].
There have been many studies on factors relating to late
entry to ANC in the world. The related factors include
place of residence [10-12], ethnicity [13], age [11], educa-
tion [12,14,15], employment status[13,16], parity [11-
13,15], intention to get pregnant [10,13], use of contra-
ceptive method [13], economic status [10,13,14], health
insurance [10-12,14,17] and travel time [10].
On the other hand, there is limited information on the
factors related to late entry to ANC in Australia. One study
in NSW reported that women from non English speaking
background, Aboriginal and Torres Strait origin were
more likely to enter ANC after 20 weeks than others [18].
However, there have been no studies that used the cut off
point of 12 weeks and a theoretical health seeking behav-
iour model as a framework for selection and analysis of
related factors.
The Andersen Health Seeking Behaviour Model
The Andersen Health Seeking Behaviour Model [19,20]
assumes that health seeking behaviour is the result of
interaction between characteristics of individuals, popula-
tion and the surrounding environment. The model con-
sists of several main components: predisposing
characteristics (eg. age, race), enabling resources (eg.
health insurance), needs (eg. being sick or having further
complications), personal health care behaviour (eg. exer-
cise), outcomes (eg. satisfaction with the health services)
and environment (eg. health care policies). Inequality
exists if factors other than needs, such as enabling
resources, are the dominants of health care utilisation.
That means people utilise health services mainly because
their resources allow them to, but not because of the
severity of their sickness.
The model has been widely used in studying factors
related to utilisation of different health care services,
which includes 139 studies reviewed by Phillips el al [21].
The model has also been used in several studies on ANC
in other countries [11,12,14,16,22].
Aims
The aims of this study were to assess the proportion of
pregnant women who entered ANC late in NSW during
calendar year 2004 and to identify factors related to late
entry.
Significance
The results enable the targeting of ANC resources to
improve maternal and infant health in NSW.
Methods
Data
The NSW Health Department has established a data base
library called the Health Outcomes Information and Sta-
tistical Toolkit (HOIST) in 1988. Reporting to HOIST is
compulsory. One of the databases in HOIST is the NSW
MDC [23] which contains information on mothers and
babies. The MDC 2004 recorded pregnancy duration at
entry to ANC in weeks and a number of potential related
factors.
Outcome variables
Weeks of pregnancy duration at first ANC visit was treated
as a continuous variable and was also classified into late
and early entry to ANC. Late ANC was defined as entering
ANC after 12 weeks and early as 12 weeks or earlier. This
cut off point was used because it is the common recom-
mendation for developed countries [2,3] and the majority
of Australia [7]. The proportions of women who failed to
meet the recommendation of the WHO for developing
countries (4 months or 17 weeks) [1] and the recommen-
dation used for the NSW Midwife Data Collection (20
weeks) were also reported for comparison.
Explanatory variables
The first column of Table 1 presents nine potential explan-
atory variables and their detailed classifications. These
variables reflect four main components of the Andersen
Health Behaviour Model: predisposing, enabling, needs
and personal health behaviour. The classifications from
the MDC database were kept for most of the variables. The
following variables were created from the existing ones or
were reclassified.
Predisposing characteristics
Four categories of Race/origin (non Aboriginal Australian
born, Aboriginal and Torres Strait Islander, migrant from
developing countries and migrant from developed coun-
tries) were created from two existing variables in the
MDC: Aboriginal/Torres Strait Islander status and country
of birth.Reproductive Health 2006, 3:8 http://www.reproductive-health-journal.com/content/3/1/8
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Table 1: Characteristics of all women and women who entered ANC late
Variables All women, N = 85,034 Women entering ANC after 12 weeks, n = 34,507
n % by column n % by row#
PREDISPOSING CHARACTERISTICS
Age*
Teens 3,342 3.9 1,873 56
Twenties 35,359 42 15,954 45
Thirties 43,311 51 15,568 36
Forties and fifties 3,006 3.5 1,109 37
Missing 16 0.02 3 19
Race/Origin*
Non Aboriginal Australian born 59,275 70 20,747 35
Aboriginal and Torres Strait Islanders 2,215 2.6 1,118 50
Migrants from developed countries 6,128 7.2 2,652 43
Migrants from developing countries 17,229 20 9,892 57
Missing 187 0.21 98 52
ENABLING RESOURCE
Place of residence*
Eastern Sydney 26,196 31 9,879 38
Western Sydney 29,382 35 15,929 54
Regional NSW 15,331 18 5,108 33
Rural/Remote NSW 12,086 14 2,858 24
Others states 2,039 2.4 733 36
NEEDS
Number of previous pregnancies*
Zero 36,270 43 14,325 40
One 28,605 33 10,901 38
Two 12,705 15 5,325 42
Three or more 7,415 8.7 3,941 53
Missing 39 0.05 15 38
Last delivery by caesarean*
No, or no previous birth 74,841 88 31,052 41
Yes 10,105 12 3,423 34
Missing 88 0.15 32 36
Baby sex@
Male 43,881 52 17,728 40
Female 41,121 48 16,766 41
Missing 32 0.04 13 41
Complication during current pregnancy$
No 76,961 91 31,061 40
Yes 8,073 9.5 3,446 43
Number of foetus/es*
Singleton 82,417 97 33,602 41
Twins, triplets or quadruplets 2,617 3.1 905 35
HEALTH BEHAVIOUR
Number of cigarettes smoked per day*
Non 73,491 86 28,690 39
Ten or less 6,375 7.5 2,902 46
More than ten 5,439 6.4 2,780 53
Missing 321 0.43 135 47
• # Proportion with this characteristic entering ANC after 12 weeks
• * indicates p values from bi-variate regressions <= 0.05
• @ indicates p values from bi-variate regressions > 0.05
• $ Pregnancy complication was significant in logistic regression (p < 0.05) but not in linear regression (p > 0.05).Reproductive Health 2006, 3:8 http://www.reproductive-health-journal.com/content/3/1/8
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Enabling resource
Area of residence was classified into five categories: East,
North East and South East areas of Sydney are more afflu-
ent and thus were grouped into one area of Eastern Syd-
ney. The West, South West and the far West areas of
Sydney are less affluent and thus were grouped into one
area called Western Sydney. Regional NSW includes the
cities Newcastle, Wollongong and Gosford and the
remaining towns are classified as rural and remote.
Women whose place of residence was outside NSW were
grouped into "Other states".
Needs
Women who had three or more previous pregnancies
were grouped into one category because they were only a
small number.
The number of previous caesarean deliveries was classified
as yes or no because few women had more than one pre-
vious caesarean delivery.
The number of foetuses during previous pregnancies (not
including this pregnancy) was classified into singleton or
twins/triplets/quadruplets.
Missing values
Records for women with missing pregnancy duration at
entry to ANC were excluded from the analysis. For explan-
atory variables, missing categories were created so that all
analyses have the same sample size.
Regressions and model building
The previous studies have used linear regression [14,16]
or logistic regression methods [11] or both [22] to identify
factors related to pregnancy duration at first ANC visit (in
month or week) and/or late entry to ANC.
We used both linear and logistic regression methods in
this study, because the linear regression provides informa-
tion on the proportion of variation in the pregnancy dura-
tion at entry to ANC explained by the contributing factors
and the logistic regression provides information on the
characteristics of women who entered ANC late. In addi-
tion, some factors may be significant in one model but
not in the other. For example, if all women are aware that
they should enter ANC within 12 weeks, there may be
fewer factors that distinguish between entering ANC
within 12 weeks or later, than factors that distinguish
between entering ANC at 4 weeks, 8 weeks, 12 weeks, and
later. Using both regression techniques increases the
chance of a potential associated factor being identified.
Furthermore; the guidelines may change in the future. For
example, the US Public Health Service Expert Panel on
Prenatal Care has recently recommended 8 weeks instead
of 12 weeks [6]. Whenever the current standard guideline
changes, the results from the linear regression will still be
useful.
The outcome variable used in the logistic regression was
classified into late entry to ANC (after 12 weeks, coded
one) and early entry (within 12 weeks, coded zero). The
outcome variable used in the linear regression was week
of pregnancy.
For explanatory variables, number of women belonging
to each category of variables was examined. Groups were
chosen as reference groups (coded as 1 – lowest) if they
had the largest number of women.
Bi-variate regression analyses were conducted to investi-
gate the relationships between each of the individual fac-
tors and the outcomes. Variables with p value from bi-
variate regressions equal to or less than 0.25 were consid-
ered in the next stage of the model building process.
Correlations between these variables were then examined.
If there were high correlations between some variables,
one of the variables in each pair would be considered to
be omitted. The more relevant variable (found in the liter-
ature or viewed by researcher as to be more important)
would be chosen to represent the other.
Stepwise selection technique was used in the model build-
ing process. The exclusion value for p was ≥ 0.10. Interac-
tions between variables were examined. Significant
variables in the logistic regression model were included in
the linear regression model and vice versa, even when they
were significant in only one model.
Blocks of variables were entered one after another into the
models to determine the relative contribution of each
block to the models.
Statistical software
The MDC 2004 data was downloaded using SAS and
transferred to STATA 8.0 [24].
Results
A total of 85,626 women gave birth in NSW in 2004. Of
these there were 85,034 women or 99% with data on preg-
nancy duration at entry to ANC.
Characteristics of women
The second and third columns of Table 1 present charac-
teristics of women who gave birth in NSW in 2004. The
majority of women were in their twenties and thirties
(42% and 51% respectively, mean age was 30 years), non
Aboriginal Australian born (70%), living in Sydney (31%
in Eastern and 35% in Western Sydney), having no or one
previous pregnancy (44% and 34% respectively), havingReproductive Health 2006, 3:8 http://www.reproductive-health-journal.com/content/3/1/8
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no previous caesarean section (88%), having no preg-
nancy complication (91%), having singleton current preg-
nancy (97%) and being non smokers (86%). The
numbers of male and female babies born to these women
were almost equal (52% for male and 48% for female).
Pregnancy duration at entry to ANC
Table 2 shows pregnancy duration at entry to ANC. There
was a significant number of women who entered ANC late
by any definition: 41% entered ANC after 12 weeks, 16%
after 17 weeks and 10% after 20 weeks. The mean preg-
nancy duration at entry to ANC was 12.8 weeks and the
median duration was 12 weeks.
Bi-variate analyses
The last two columns of Table 1 present the number and
the proportions of women within each category entering
ANC after 12 weeks. Younger women tended to enter ANC
later than older women. For example, 56% of women in
their teens entered ANC late while only 36% of women in
their 30's entered ANC late. Other high risk groups were
migrants from developing countries (57%), Aboriginal
and Torres Strait Islanders (50%), women living in West-
ern Sydney (54%), women having three or more previous
pregnancies (53%) and heavy smokers (53%).
The bi-variate logistic and linear regression analyses
showed that most of the variables were statistically signif-
icant (p < 0.05), except the sex of the baby (p > 0.05 in
both logistic and linear regressions) and pregnancy com-
plication (significant in logistic regression but not in lin-
ear regression).
Correlation
Most of the variables were weakly correlated to each other,
thus there was no strong evidence to exclude any variable.
For example, migrants from developed countries were
more likely to live in Eastern Sydney and migrants from
developing countries were more likely to live in Western
Sydney, however the correlations were all less than 0.25.
Multivariate regression models
All variables except the sex of the baby were included in
the initial full models. Obstetric complication was later
excluded during the model fitting processes for both logis-
tic and linear regressions. Interactions between number of
previous pregnancies and last caesarean delivery, between
residence and race/origin were added to the models but
were not found to be significant.
Table 3 presents the reduced multivariate logistic regres-
sion model (the linear regression model is not presented).
In the linear regression model, 12.5% of the variation in
pregnancy duration at entry to ANC was explained by con-
tributing factors. Predisposing variables and enabling
resource contributed more to the model (r2 = 5.6% and r2
= 3.8% respectively) than needs (r2  = 2.5%). Health
behaviour contributed least (r2 = 0.6%). Similar to the
results from the linear regression, predisposing character-
istics and enabling resource were also more significant
(χ2
(df = 8) = 2928, p < 0.001 and χ2
(df = 3) = 2974, p < 0.001
respectively) than needs (χ2
(df = 7) = 949, p < 0.001) and
health behaviour was also least significant (χ2
(df = 3) = 689,
p < 0.001).
There were also agreements between the two models on
the significances of factors investigated. All of the signifi-
cant factors in the logistic regression model were signifi-
cant in the linear regression and vice versa. The factors
related to late entry to ANC were younger age, being a
migrant, being Aboriginal or Torres Strait Islander, living
in Western Sydney, having more previous pregnancies
and a history of smoking. The groups of women at highest
risk were teenagers (OR = 2.99, 95%CI = 1.76–3.23),
migrants from developing countries (OR = 2.18, 95%CI =
2.1–2.26), women with three or more previous pregnan-
cies (OR = 2.17, 95%CI = 2.05–2.30), heavy smokers (OR
= 1.85, 95%CI = 1.74–1.96) and women living in Western
Sydney (OR = 1.57, 95%CI = 1.51–1.63). The largest
groups of women at high risk were migrants from devel-
oping countries (n = 9,892) and women living in Western
Sydney (n = 29,382). The results from the two models
were similar in terms of the level of risk. For example, the
highest risk group (teenagers) had the highest OR (2.99)
and the highest coefficient (3.6).
The factors associated with a reduced risk of late entry to
ANC were age 40 and older, living outside of Sydney, hav-
ing previous caesarean delivery and having a multiple
pregnancy.
Table 2: Classification of pregnancy duration at entry to ANC, n 
= 85,034
Frequency Percentage (95%CI)
Developed country guideline
Within 12 weeks 50,527 59.4% (59.1–59.8%)
After 12 weeks 34,507 40.6% (40.2–40.9%)
WHO guideline
Within 17 weeks 71,108 83.6% (83.4%–83.8%)
After 17 weeks 13,926 16.4% (16.1–16.6%)
NSW classification
Within 20 weeks 76,678 90.2% (90–90.4%)
After 20 weeks 8,356 9.8% (9.6–10%)
Mean (weeks) 12.8 12.7–12.8
Median (weeks) 12Reproductive Health 2006, 3:8 http://www.reproductive-health-journal.com/content/3/1/8
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Discussion
The study attempted to assess the prevalence of women
who entered ANC late in NSW in 2004 and identify
related factors. Forty one percent of women entered ANC
after 12 weeks of gestation. This was double the 1997–
1998 Victorian figure of 20% [8]. Over the last six years in
Table 3: Reduced regression models of pregnancy durationat entry to ANC, N = 83,034
Variables Logistic regression#
OR 95% CI P>z
PREDISPOSING CHARACTERISTICS
Age
Teens 2.99 2.76 3.23 <0.001
Twenties 1.59 1.54 1.64 <0.001
Thirties (reference)
Forties and fifties 0.91 0.84 0.99 0.022
Missing 0.66 0.18 2.44 0.536
Race/Origin
Non Aboriginal Australian born (reference)
Aboriginal and Torres Strait Islanders 1.55 1.42 1.71 <0.001
Migrants from developed countries 1.47 1.39 1.56 <0.001
Migrants from developing countries 2.18 2.10 2.26 <0.001
Missing 2.12 1.57 2.86 <0.001
ENABLING
Residence
Eastern Sydney (reference)
Western Sydney 1.57 1.51 1.63 <0.001
Regional NSW 0.76 0.73 0.80 <0.001
Rural/Remote NSW 0.41 0.39 0.43 <0.001
Others states 0.84 0.76 0.92 <0.001
NEEDS
Number of previous pregnancies
Zero (reference)
One 1.12 1.08 1.16 <0.001
Two 1.38 1.32 1.44 <0.001
Three or more 2.17 2.05 2.30 <0.001
Missing 1.90 0.93 3.92 0.080
Last caesarean delivery
No (reference)
Yes 0.76 0.73 0.80 <0.001
Missing 0.83 0.51 1.35 0.458
Number of foetuses
Singleton (reference)
Twins Triplets or quadruplets 0.86 0.79 0.94 0.001
HEALTH BEHAVIOUR
Number of cigarettes per day
Non (reference)
Ten or less 1.39 1.32 1.47 <0.001
More than ten 1.85 1.74 1.96 <0.001
Missing 1.51 1.18 1.92 0.001
Constat --- -
Model Chi square (df)(p) 8729 (22) (<0.001)
Model F test (df) (p)
# Outcome was either entered ANC early (within 12 weeks) or late (after 12 weeks)Reproductive Health 2006, 3:8 http://www.reproductive-health-journal.com/content/3/1/8
Page 7 of 8
(page number not for citation purposes)
NSW there has been a small reduction in the proportion
of women entering ANC after 20 weeks of gestation in
NSW (10% in this study compared to 13% in 1998 [9]). A
significant proportion of women (16%) failed to meet the
developing countries' recommendation of entering ANC
in the first four months of gestation [1].
The fact that predisposing characteristics and enabling
resources accounted more for the variation in pregnancy
duration at entry to ANC than needs, implied that ine-
quality existed between women. Inequalities between
women were also found in other studies that utilised the
Andersen Health Behaviour Model [11,12,14,25]. Our
results are also similar to the findings from other studies
on the significance of age [11], race [13,18] and parity
[11-13,15]. Younger women, especially teenagers, are
more likely to have unplanned pregnancies and lack
information and the resources to access ANC services.
Aboriginal and Torres Strait Islander women may have
less knowledge about ANC and may have traditional
beliefs that delay entering ANC. Women from developing
countries bring with them the knowledge and practice
from their first home countries and these are often lower
in standards than more developed countries. Women with
more previous pregnancies may be more confident
because of their experience. They may also find it harder
to attend ANC because of difficulties with child care.
Some other significant factors in this study have not been
found to be related to late entry to ANC but have been
found to be related to overall ANC utilisation (which
included pregnancy duration at entry to ANC and number
of ANC visits). These factors were previous caesarean
delivery [22] and smoking [26]. Women who have had a
previous caesarean delivery are aware of the risk of preg-
nancy complications and therefore more likely to seek
ANC early. Smokers practice less healthy care behaviours
in general and in ANC in particular.
Although similar to findings from other studies in the
world, some results were unique for Australia. Migrants
from developing and from developed countries entered
ANC later than women who were born in Australia.
Migrants may have to focus on other more personal or
family priorities such as stable accommodation and
employment. Being new to the country means lack of
information and support. In addition, these women may
not have health insurance and are not entitled to social
welfare benefits if they do not meet certain residency
requirements.
In contrast to other studies that found living in more
developed areas, mostly metropolitan areas, increases
early ANC attendance [10-12], this study found that living
in Sydney, especially in Western Sydney is related to late
entry to ANC, despite the fact that Sydney is the capital of
the state. The explanation could be that most of the
migrants live in Sydney and very few migrants live outside
of Sydney. The other reason could be due to the effect of
the Family First Program, introduced by the NSW Health
Department to improve women's and children's health.
ANC is one of the components of the Program in the rural
and remote areas, and in Aboriginal communities [27].
The strength of the study was that most of the women in
NSW who gave birth in 2004 were included – reflecting
the real situation in NSW. However, due to the large
number of women, small differences were likely to be
detected as statistically significant. Information was
recorded by health staff throughout women's pregnancy,
therefore data accuracy was at a high level.
This is the first study in Australia that utilised the widely
used Health Seeking Behaviour Model in the selection and
analysis of factors related to late entry to ANC.
The main limitation of the study was that several potential
important factors such as health insurance, income and
difficulty in transportation were not available for analy-
ses. This could be one of the reasons for the linear regres-
sion model to explain only 12.5% of the variation.
Conclusion and recommendations
In 2004, a large number of NSW women entered ANC
later than international and national recommendations
and inequality existed between subgroups of women. For
effective use of resources, efforts to increase early entry to
ANC should focus on the identified high risk groups of
women, especially the groups with large number of
women such as migrants from developing countries and
women living in Western Sydney. Interventions should be
tested before large scale application.
Future research in Australia should include other poten-
tial explanatory factors and expand to other aspects of
ANC such as number of ANC visits, services provided dur-
ing ANC visits and satisfaction of women and providers.
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